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L G P S A P 
SYMBOLIC ASSEMBLY PROGRAM FOR THE LGP-30 COMPUTER 
James N. Orton, Royal McBee Corp. 

INTRODUCTION 

An essential step in the writing of a program in machine language 
is the use of a symbolic version of the program for the preparation of 
the final coding sheets. The arbitrary symbols used for addresses are 
selected to be appropriate to the problem being solved. 

The program described in the following pages relieves the programmer 
of the work of final translation to numerical addresses j a slight modifica- 
tion of the usual symbolic program with machine language instructions and 
arbitrary symbolic addresses is entered into the LGP-30 computer. The 
output is a finished program typed in coding sheet format with numerical 
addresses (not optimized). As part of the input, absolute addresses or 
hexadecimal patterns may be entered as required in place of the symbolic 
program steps. Thus the programmer can readily establish linkages with 
standard subroutines, and in general, has all the "bells and whistles" 
of the machine at his disposal. Format control is feasible so that^ 
comments on the individual program steps are typed on the final coding 
sheets. The program as it is assembled is stored in the LGP-30 where 
it may then be executed or punched out using POOL Program K2-71, the 
Repositionable Decimal Memory Punch, or 13.2, the Hexadecimal Punch. 

Programs in languages similar to the LGP-30 machine language may 
also be used; for example, a program for 2lu0, the Floating Point 
Interpretive Routine, can be assembled by LGPSAP. Unfortunately, 2U.1 
cannot be assembled because the program does not handle the 800xmmmm 
instructions, other than the 800Tmmmm. 
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L G P S A P 

SYMBOLIC ASSEMBLY PROGRAM FOR THE LGP-30 COMPUTER 

James N. Orton, Royal McBee Corp. 

PURPOSE: 

To input a symbolic code, translate the symbolic addresses into the numeric 
form required by the LGP-30, store the translated instructions sequentially 
starting from a specified memory location, and output the code in both symbolic 
and standard LGP-30 decimal form. 

GENERAL DESCRIPTION: 

Input. The input to LGPSAP is a symbolic program with a carriage return 
after each instruction so that it prints one instruction per line. Each sym- 
bolic instruction consists of: (l) a symbolic location, if the instruction 
is referenced by another, (2) the standard LGP-30 operation code, and (3) the 
symbolic address for flexowriter input, comments may be written to the right 
of the instruction if desired. 

Preceding the program to be input, two words must be input (either 
manually or from the tape): 

1. The starting location of the program, in decimal. The program is 
assembled beginning at this location. 

2. The "reference address" of the program, in decimal. The "reference 
address" is equivalent to the "modifier" in the Program Input Routine 
(10. U), If the program is to be executed after assembly, the "reference 
address" will generally be the same as the starting location. For 
preparation of a punched tape, a reference address of 0000 may be 
desirable. These matters are discussed later. 

For assembly, the program tape must be input twice to the assembler. 
Six-bit input is required. On the first pass, the assembler compiles a table 
of the symbols used in the program, and another table of the addresses repre- 
sented by the symbols. On the second pass, the assembler stores and outputs 
the program, substituting the proper memory addresses for the symbolic address- 
es. Constants, in either hexadecimal or instruction form, and absolute- 
address instructions may be input as well as symbolic instructions. 

Symbolic Checks During input the assembler makes two symbolic checks as 
a logical aid to the programmer. It notes (l) the use of "multiply-defined" 
symbols and (2) the use of "undefined" symbols. These terms will be explained 
by illustration below. 

SPECIFIC DESCRIPTION: SAMPLE INPUT AND CUTPUT 

The following sample assembly is illustrative of the principal functions 
of the assembler. A tape of this assembly is included in the program package. 
An explanation of these immediately follows: 

Note on tape con tents : The tape distributed with this program description has 
information punched in the following order: 

1, The basic LGPSAP assembler. "LS"« 2. The modified 21.0,"D3"j 3. "Sample 
Assembly" (see top page three) k* Coding for Assembly Routine (LGPSAP and 
Decimal), see pages lU-20. _2- 
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SAMPLE ASSEMBLY 



Double spacing -was used on the second pass. 
Flexowriter settings: Margin 6, Tabs 12, 16, 22, 32. 
.0000700 



Notes 

(see beloitf) 



pi (First Pass) 

iiOOO'liOOO' 

'alpha' 



'beta' 
'Lx' 

f y f 

'delta' 

'c2' 

'beta' 

'n' 

'hzqx' 

'end" 



b' 

h' 

xp' 

xi' 

xu' 

3089' 
t 

z' 

u' 

xz' 

a'/m 
t 

> 



beta' 
gamma ' 
0000' 
0000' 

6363' 
ql72' 

i 

delta' 

0001' 

gamma' 
i 

llq2' 



p2 (Second Pass) 

[Symbolic Code* __ 



SLoc^ 
'alpha' 



'beta' 
'lx' 

«y' 

'delta' 
»c2' 
'beta' 
'n« 

'Iizqxi 



1 PpI 

b' 

h' 

xp' 

xi' 

xu' 

3089' 

i 

z' 
u' 
xz' 
a' 

i 



[Addrj 
beta' 
gamma '/u 
0000' 
0000' 

6363' 
ql72' 

t 

! 

delta' 
0001' 
gamma '/u 

Ilq2' 



bring beta 
store into gamma 



exit 
mask 
at q-29 

variable connector 
counter 



(Decimal Codej 
[Loc, Op., Addr.1 



[Comment sj 
bring beta 1,3 
store into gamma 2 
h 



1*000 bUOOlt 

1*001 ,qqqqqqqq 

1*002 pOOOO 

1*003 iOOOO 1* 

1*001* u6363 exit 3,U 

1*005 ,3089ql72 mask 5 

U006 zOOOO at q-29 7 

1^007 zOOOO 

1*008 ul*008 variable connector 

1*009 zOOOl 6 

1|010 ,qqqqqqqq 2 

1*011 zOOOO counter 7 

1*012 ,000011q2 5 
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Output; First pass. The sample printout following "pi" is the Flexo- 
writer output from' the first pass. Output in addition to that from the tape 
itself Trill occur only if a multiply-defined symbol or other input error (see 
below) is detected. 

If the Photoreader is used for first-pass input (but first see "Note on 
use of the Photoreader" below), no printout other than "pi" and the error 
indications will occur. 

Output; Second jass. The printout following "p2" is the Flexowriter out- 
put from the second pass. The output, in addition to that from the tape, con- 
sists of the standard decimal representation of the program as stored in memory. 
The symbolic and decimal representations of each instruction appear side by side. 
In addition identifying characters are printed next to the symbolic address when- 
ever an undefined address symbol is detected (see below). Since format controls 
are all on the input tape, the Flexowriter, rather than the Photoreader, should 
be used for second-pass input. 

Tape forma t. Instructions which do not have a symbolic location are input 
in two words: (a) the command and (b)" the - address, each of which is followed 
by a stop code (making 2 stop codes per line of coding). Instructions which 
have a symbolic location are input in four words: (a) an initial zero-word, 
"(b) the symbolic location, (c) the command, and (d) the address, each jqf_ whic h 
is f followed by a stop code (making k stop codes per line of coding). The initial 
zero-word will thus" appear as a stop codej its only function is to indicate that 
the next word input will be a symbolic location. 

Format controls (tabs, carriage returns, etc,) should all be punched on the 
tape. These are arbitrary, save for the following: if a comment follows the 
instruction one tab must follow this comment (to clear accumulator bits 26 - 31j 
only the tab will accomplish this, using 6-bit input on a standard Flexowriter). 
For the sample assembly above, tabs were included between the location operation 
address and comments j for the assembly of the program itself (see below) the 
first two of these were omitted. 

N ote on use of the Ph otoreader. The standard reader does not input 000000 
(6-bx£r"on~ the execution of a tab, as required by the assembler if there are any 
comments included in the program, A minor modification of the input circuitry 
or exclusion of program comments is thus required for use of the Photoreader on 
the first assembling pass, 

End-of -program symbol. The symbol "end, " preceded by one and followed by 
two stop codes, must follow- the last instruction of the program. This symbol 
must be used orHj for terminating an input; it should not be used as a program 
symbol. 

Symbo l spec ifications^ Any numeric, alphabetic, or alphanumeric symbol of 
one to five characters in length is permissible. Certain symbols have special 
uses which are given below. The typewriter controls such as upper case, lower 
case carriage return etc. are not considered by the assembler as characters. 
The symbols "TEMP" and "temp" are indistinguishable as are "()" and "90," or "-" 
and "+." 

E xplanat or y Notes (Ref, Sample Assembly) 

1. Starting location and^reference address. The reference address is the 

' " ~ ~-h- " 
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"base number" of the addresses, i.e. the number from which the addresses (as 
distinguished from the locat ions ) are numbered. In the present example, with 
reference address a 1*000, the address "beta" = l).00lt. If the ' reference address 
were 0000, the address "beta" would be OOOiu In either case, the program itself 
is stored starting at ljOOO. 

2„ Undefined symbols. The symbol "gamma" is "undefined" in the sense that it 
does not appear* in the "location" column, and hence no numeric address can be 
associated with it. In such cases "/u" is printed following the symbol, and the 
easily recognized hex pattern "qqqqqqqq" is stored in the given memory location. 

3« Mi^^y'^SlJ^g^Z^ ols * The svmbo1 "beta" is used to represent two 
different locations Tlines £"and 11 of the "p2" code). Each time a location sym- 
bol appears after its initial appearance, the characters "/m" are printed follow- 
ing the command of the given instruction. When the code is assembled on the 
second pass, the stored address corresponding to a multiply-defined symbol is the 
address assigned to it on its first appearance in the code. Thus "beta" " hOOli 
in line 1 of the "p2" printout, rather than ItOlO. 

h. In struc tions with absolute addresses may be input by prefixing an "x" to 
the operation, as for PLR input. 

£• He^dec imal .constant L s may be input, as illustrated, by using "x" as the last 
character ~of the symbol "designating the location of the constant. The eight- 
character word must be split into two four-character words for input, since they 
are input as 6-bit characters and converted to Ii-bit by LGPSAP. Leading zeros 
are not required for either half of the word. Thus: 

,3089ql72 is input from tape as 3089'ql72 l 

,0009ql?2 can be input as 9»ql72» 

,00000002 can be input as >2» 

,U0000000 can be input as U000' '. 

6. JBSt£P£^°^£S2Li 2 J~££^a£t s - may ^e input? as f° r ?~ER> in the form xz'AAAA*. 

7. Temporary storage location s , counters,, parameter s, etc. may be syraboli cal^ 
specified as illustrated; they will then be set to zero during assembly. Symbols 
ending in "x" may be used here. 

OPERATION OF THE ASSEMBLER 

For operation the following sequence of steps should be executed:: 

1. Load input tape in Flexowriter (or Photoreader). 

2. Using ^J^it^Lnjaut, type manually .000AAAA, where AAAA is the start fill 
location of the assembly subroutine LS. Depress START COMP lever on Flexowriter. 

3. Depress 6-Mtjmput button. 

k. Lift MAN INPUT on Flexowriter (if using reader, switch to reader input in- 
stead) , 

5. Depress START COMP lever again. The Flexowriter will print "pi" and the 
starting and reference addresses will ba input. After about 2 minutes, the rest 
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of the tape will be input for the first pass* Any multiply-defined symbol error 
checks will be printed out as noted. Possible error stops may occur (see below). 
When the symbol "end" is reached, the Flexowriter prints out "p2" and the program 
stops, indicating that the second pass may be started. 

6. Restart the tape in the Flexowriter to input the first word of the^program 
proper (immediately following the reference address). Depress START COMP. 

7. After the second pass is completed, a new tape may be loaded and the assembler 
restarted by simply depressing START COMP. 

ASSEMBLY OUTSIDE THE "ALLOWABLE RANGE" 



n- ■ 

p<-:', 

ou! 



The assembler is self -protecting, and will input a program only into that 
•ion of memory separating the assembler itself from the symbol tables, and 
occupied by either. The symbol tables occupy the last 16 tracks in memory 
itting the use of up to 5>12 different symbols in a single program. The 
at routine is fixed at 0300. If LS is loaded at 0700, the maximum range of 



locations 1232 to 1*763 will be available for program assembly. 



A- 
ad- 
en 



If it is desired to locate a program out of this range, for example starting 
?C00, this may be done either by the use of K2-71 (see below) or as follows: 
" . ~ble the program within the allowable range, specifying 5000 as the reference 

•-3S. Using program 13.2, output a hexadecimal tape of the stored program and 
its "v" load instruction to load the tape at 5000. This illustrates the 



purpose of the reference address function of the assembler. 

Preparation of Repositionable Punched Tape 

Repositionable decimal punched tapes are readily prepared for the assembled 
programs by use of the POOL Program K2-71. Note that if the recommended initial 
locations of 0300 for the D-3 tape and 0700 for the LS tape are used, the program 
for punching must be entered after the assembly has been completed. By this 
technique it is possible always to use a standard initial location for the assem- 
bled program and to reposition it as desired later. The "modifier" used will be 
the same as the "reference address" of the assembly routine. 

ERROR STOPS 

During the first pass, the Flexowriter types out indications of the following 
errors: 



Flexowriter 
Output 

"ob" 



'st' 



Error 

Assembly is "out of bounds"; 
that is, not within allowable 
range given above 

Capacity of symbol table has 
been exceeded (should occur 
only rarely; possible only 
with large programs) 



Remedy 

Relocate assembly and 
restart 



Easiest solution is 
to divide program in- 
to two or more sub- 
routines and assemble 
separately 
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SYMBOL TABLE: 

Tracks 1*8-63 inclusive are used for the symbol table and the symbol address 
table. Time is saved in storing symbols in the table in this program by the use 
of a random number method for the determination of the final locations of the 
symbols. The last nine bits of the six-bit pattern for the symbol are treated as 
a number from which a random address within the table is generated. If this 
address is not occupied it becomes the location for the symbol. If it is already 
occupied, the next address is then tested. , Uniqueness is assured during the 
second pass by a comparison of the symbol sought with the symbol already stored. 
Further details are given in the Appendix. 

LGPSAP SUBROUTINES 

LGPSAP consists of two subroutines: (l) the assembler proper, designated 
LS, and (2) the instruction printout subroutine, designated D3. It also uses 
PIR 10. li (see below). Subroutine D3 is a modified version of the decimal memory 
printout routine (21.0) and hence prints out hex words in fractional or hexa- 
decimal form according to the setting of the TRANSFER CONTROL button. A list of 
the changes required in program 21.0 to obtain D3 is included below. Following 
this is the assembly of LS in LGPSAP code and decimal code relative to 0000. 

The subroutine assembly is as follows: 

Subroutine Load At Memory Space Required 

D3 0300 0300 - 0663 

LS Relocatable, but Five and a half tracks, plus 

maximum space is locations U800 - 6363 for sym- 
available for pro- bol and symbol-address tables 
gram assembly when 
loaded at 0700 

PIR 10.1+ 0000 0000 - 0263 

Subroutine LS uses the binarize 
subroutine of PIR 10. U. (Note: 
other versions of PIR may not 
be used here). 

TIME 

On the first pass, the program will input about 17.5 instructions per minute, 
and on the second pass, about 9.5 instructions per minute, using the format illus- 
trated for the assembly of LS (see below). These rates would be somewhat slower 
if the symbolic location, operation and address were separated by tabs, or if 
more comments were inserted (conversely, a program without any comments could prob- 
ably be input at the rate of 11 or 12 instructions per minute on the second pass). 

These figures are relatively unaffected by the length of the program. More 
specifically, an increase in the number of unique symbols used in the program will 
not increase the symbol-table "lookup" time for any given symbol, until the number 
of unique symbols begins to approach the maximum allowable 512. (The programming 
logic for accomplishing this was suggested to the author by Mr. George Feeney of 
the General Electric Company). 

The present version of LGPSAP is unoptimized; a further reduction of input 
time could doubtless be realized by full or even partial optimization of the code. 

-7- 
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APPENDIX ; The Random Address Generator 

The operation is given in the flow chart in the first box following variable 
connector branch VIA, as follows: 

Bits 1 - 9 (WD -x- MPLR mod 2 3 °)hj.R, 

where the symbol is to be stored in the Rth line of the table. The LGP-30 instruc- 
tions corresponding to this (ref. the LGPSAP symbolic code) are: 

Loc, Op. Address Comments 



VIA B WD 

N 



MPLRX (WD * MPLR) mod 2 3 at 29 

M 1A21 Bits S - 8->Bits 21 - 29 

E NMXM1 Extract Bits 21 - 29 

LS15 H R and store 

The locations referred to contain the following: 

the current symbol 

01*00 1 at 21 
0763 mask 
1KGF S at 30 

In other words, the equation for the "random number" function could be expressed as 

R » Integer -) H(Sx 5 11 ) mod 2 3 S x 2~ 21 f 

Where R is as defined above and S is the value obtained by regarding the symbol as 
a number at q - 30; R ranges from to 5ll. The incorporation of this search- 
saver into the routine reduced average assembly time by about two-thirds. 



WD 




1A21 


XZ 


NMXM1 


xz 


MPLRX 


,5K2 
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BINZ 

CR 

CRLOC 

FORBT 

LGSYT 

LLSPI 

LZSYA 

LZSYA(R) 

LZSIT 

LZSYT(R) 

MOD 

MELR 

NEGWD 

NMXMI 

R 

S 

STLOC 

SYCTR 

WD 

WKLOC 
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TABLE OF SYMBOLS FOR TH E LGPSAP FLOW CHART 
Binarize 
Carriage Return 

Current location of program being assembled 
Convert from 6-bit to U-bit characters 
Address of a line in the symbol table 
Last location +1 

First location of the symbol-address table 
Rth line of symbol-address table 
First location of the symbol table - 1 
Rth line of symbol table 
Modifier 
Multiplier for computing random address {,=3 ) 

Negative word (=wwwwwwwq) 

Number of lines in the symbol table - 1 

Random address modifier for symbol table 

Index for lines of symbol table 

Starting location of program to be assembled 

Symbol address counter 

A temporary storage location 

A temporary storage location 
Table of Symbo ls Used on the Coding Sheet Notes 

( Less than 
) Greater than 
-x- Multiplied by 
e Exponent 



START* 
tHfut 



Plow Chart? 



0000 




PRINT 
-^ AC 



0009 

LP 

J J*! 



0011 



iNpur 

fitor ward 
-J* STUC 



>f Pre<tl"tt»» -fc be. 
4*Ve***bl*4 




R>it»T($n«V 

Convert sruo'c 
h> 4-bit 
<:U»r<acler-s 



0CG.3 



bimhCsiuA 



(fIR 10,4) 



0CQ.6 




0022 



0025' 
Modifier 




If STLOC < LLSPl] 

eg stloc > cisyr, 
12 «-S4 



Li sy t • fai /.< (sy«W WJ«) - 1 * 




'JU'&e 



MoJ>-*SYcr«, 




(PIR. IM) 



S * iWe* fee |«#*«*jfc «*( Sywfcsl +#J»I*. 



eRR«R *top5 




00l*2 



©H 



/\u«wti>lH U d«»tej bewwJ*' 



b*C«^ 1>{ ^Nf**i»QS -"f*bl£ 






(EH 



con? ~~* 







J* £ ; (,,.., NM*Ml 



NMXMl*(#lw*i •'«*y»b«l-Ulc)-l s «li 

uesyr- A«uu,citf i.«e.f *^,u Hbfc) 

0100 

aaos 




INPUT" 
I«(t5l.-{il. 



Wi> 



»GE?w-3aaa3saatsM«ai8«s* ; 



If Wj>>0, 

H« Ioeo4-»«»*t 
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S * ttwwber 
af uwi^w€ iyJlk«U 
4Wv far totui'ieA 

oxu 

, .__INPT 
X*hJr 2»4 w*)i^ «f 

— ^Wt> 

mmjinwrowiiim acwft— . 




oil6 



&U 



T*put he* 
Wjnu«K AC J 



.■i»'-.'-n fcKmw . 




0118 

if wd - "End* 



— * FCA£* TO L^ ' <•*- 




'..mn i*.j+ructibi» T« Ris» Z. 



oo 



^» — ^^ /,. t .*• , i 



(Jt.«i<ctl symbol 







^ « rwdtftH adit en k«A(-»^ 
far $f*»C«M«kJft 



Oi' 




15 LS8B 




pm 




W&-* LIsYTCr), 
JSycTl^ -^ tlSYAC 
LS3 




R"* lint alr«*A4 onuiitM £>« 

<44'tf<e«c*4 ?y«MU«L ten*** Tim* 
"0215 • 




FEZES' 



022lt 







c*SYA * K* /* C$y-.U-<u*Jtf5J -MV 

'0209 





yr— V pc5T>*T PR$A TA»»«. 

| ,^k at ^A»M«|CP. 

g?I i "" * 








H« UcunOM iyt^bol 



iHPur 
tut 4-ti'f cW 




.oca nan 



KJm 



symfcol 



0238 



GXij 



if UvUUr*"*", 



To is 16 



021*3 




Q2U7 







C oUtMAna 



US 




02U8 



Us* f»wv £-M 



XL 



yY6b«o-* **kc 

A<Ut«»> «l>*e(«t«- 
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0300 




A«Ur£>* 



03# 



0310 



V-^v^^c. IS L5iS§^ "— ^ | b«% IMS 4 I 








] /XNPT 



031 * 



^ c4Jlr«« I 







IS LS17 







? 



0326 



J3.'ib 






"~N 



03ii7 



\ 



ise :■< 






<■- s i *> 



4 






.{.«■' 



_.22&L 




•* 



>iy. 



TO 

•■.,.... .>' 






r^ 



0362 



OiiO? _ 




<?y 








— 2f> i t'H. !/**'f>>V:X''-*''- : 



,•?>-; 



t w 



^ SraVtw 






-ii|U^ 






SI 



iiiMMIllir !»«».,,,mj«ki«ww'' 



^IISWK 



>■*»■*, is? U*if<rt 



;■#* ''.TAtfrC 




">eci%'>4 



. ■»**. %"ft '. JH* 



iWI 
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0lil2 



if CftLCC 3» USY T , ' 



12- LS4 



-/ 






| . . * '< 

; u!fc .,.■* C? -? •'■'C.«Ktct.>| 



k*V .jfMf. 



W" 



>,. 



0ij22 




3>3 ^ 

Oft use, S(.. c<:c!Hu,oc) J .:3 1 t 






Ou1>iCt »»-m.-!-*M 



VS. •-»/ 



■ *v *t J * 



■ i 



~>i 






3\; 



■til. Jt V 



:■> 




V 



12 N ' r ■■ * 



•s^-£-' 
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Coding for Aswrnbly t Routine (lUPSAP and Dec imal ; 

(Application or LGP3AJ Asaetabloi* to a tape containing 
the LGPSAP prograr. punched in LGPS/l P-type coding: ) 



,v 



y rwisstive to 0000, 'ixmOmA at 50QC 



, isi , x»»i*>qo« 

xs'OOOO' 

*P°3300" 
x» 9 0000' 

3V 8 0600» 
XS 9 €OQO* 

*p'i&» 4 

xs'WO* 
C*4fcnf>* 

*p'oooa< 

xiHXXB' 

xr«O0b3» 
b'stlac* 

t*ufe' 

b'stloa* 

s'lasyt 9 

t»la2» 

u'lsV 

"ls2 , b , «ki.w • 

s*l*29* 

s^cno©* 

ad'0000* 
ff'ftoct* 

'tt'fSsrbt 1 

sr*00& s 

jq» c 0051 

tt*ls6' 

xs'O&OO* 
xp s 550O 8 
SS , O009 t 
9*0993* 

jcs*QC?03 8 

•l*5Vl600 3 
XS'0000' 
39*6100' 
j«*0000» 



3000 


plfiOO 


3001 


sQQCO 


3008 


P33O0 


3003 


bOOOO 


30C* 


p0600 


3005 


sOOOO 


3006 


plfioo 


3007 
3008 


SOOOO 

C0519 


3009 


pOOOO 


3010 


10000 


3011 


tC*51 


3012 


u£*50 


3013 


rO063 


301** 


U0051 


301? 


hD5l^ 


3016 


•0510 


3017 


t0035 
b05i* 


3018 


3019 


■0511 


3020 


t0022 


3021 


U0035 
b051« 


3022 


3023 


•0503 


302t 


00515 


3025 


pOOOO 


3026 


10000 


3027 


iO«*5X 


3028 


uOfc50 


3029 


Z0063 


3030 


00051 


3031 


b0517 


3032 


c05l8 


3033 


<&5SM 


303* 


U0O»*9 


3035 


pl&» 


3036 


soooo 


3037 
3038 


P3S00 


■0000 


3059 


P0500 


30*0 


tfXKX) 


jv*»X 


■0005 


5C*« 


pl6p© 


30*$ 


I^CsOO 


3Cft% 


p6lO£> 


30k5 


S0ODP 



.first ptM,. c-r.- 

P 

1 

e.r. 

•c » 

input starting loc 

stloc - f©rbt(stloc) 

blnarlse rtn (PIR lO.fc) 
stloc » bin*( stloc) 

If stloc ( llspl 

w •tloc a* Xssyt. 

erloe » *tloc • ,1.. ie*0 
input noaiflwr 
forbtfnod} 

oint^ood, 
syctr « aod 

• « C 

«mt. of bounds, #r 

9 

b 

error stop 5 

synfeol tsfcls ftoi «* 
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LGP-30 USERS 1 ORQAHIZATION - POOL 
££&££ fW feMMflg RwtllM fTftPSAP <nd narlmal ) 



*p"*300» 

XS'OOOO* 

»*0O06* 

*lfl6*b*la*t* 

•••• 

jr'Ufe* 

tl'lMBWU* 

b'a* 

a'la29' 

h B a* 

b°wnaa» 

•*•• 

t*la7* 

tt'l«6' 

»l«7*c*' 

•la**c* 

39*0000* 

xl'OOOO' 

&'l»5Qx' 

•*a*«* 

•**d* 
t*l«9» 
b'elfel* 
y'lapact* 

*lflfVt*0* 

39*0000* 
21*0000* 



30*6 p%9» 

3£&7 *9000 



3G*9 kOfAl 



•*tfs' 

h*wt* 

*tet»»*6Mi»* 

'lafel*a9*0000* 

xl*OO0O* 



K^L 900*0 

303» W**56 

5©^ £*& 

S^ «0*£ 

5056 tj05Bb 

3««7 k05U 

3058 wOSe*- 

30» tobfil 

30& «£X*9 

35061 eora 

33fe <s05» 

3063 4O519 

3100 9OOOO 

5ioi ioooo 

5ioa ^502 

5105 «o%55 

51Q** «0580 

5105 105BO 

3137 feQ>fe5i 

32J3& yKH5 

3109 O0519 

3110 pOOOO 
31U iOOOO 

3HS 



s*«nfic* 

t'ute* 

a'laJOx' 
«*U8»' 

*l«8a*b**«tr* 



,_ H0900 

3115 «6W3 

3H£ 9OCOO 

3117 10000 

312B mm 

3Hf «0*9» 

51® 18129 




•top 6 



lngrt** « na$M& 



• - • ♦ i 



if • !• 

• m 



l*t udof llM 
lMt 6b char 

lfvd gr 

ac m 

Inpwt location apabol 

... wftat 30 

wrttft tmrangb ao 



if ** - 'W, 



(An application 

of LQPSAP Assembler 
to a tape containing 
the LGPSAP program 
punched in LGPSA.P- 
type ooding) 



a'asaoe 1 

h*flag* 

«'laH0* 



bO$3 

sm> atW 



• aM* 



**iato« 

h*a* 



••• 



•••• 

Vl*5' 



3u£ tjNOS 

3130 tf*j05 

515* KRsPfc 

Jilt tolas 

333 •*» 



• ■ • ♦ 1 
if* sr 
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Li ?-lC USKRS» ORGANIZATION - FOOT, 
Cootr;" fu r Assembly ftootine (LQPSAP a n d Decimal) 

•'wA' .11,: .5 K>?5K> 

»,*»*i** v 3155 ^Q^2 (n#»aplr)mod 8e30 ** 89 






h"«« 



if XmerUr Is 0, 
Xs»jrfc»r • wdV 



jr'asS*- 1 ., _ . . 

•XgBe*ifr , G>63« 3SA3 *6565 Aim ♦ p/ 

•Xa&Wwd* 
b f lxs?»' 

•^r^*ee v 3XS2 ^345 is*y*,r - «y«tr. 

'ls&<Vlurt 

'lAtaWOQ' 5159 «$S5 /l*syt * r/ 



?l. r 6 


"C522 


5X5? 


*sS309 




«s05X3 


333° 


1^05^ 


t ? &ft) 


a0$U 


31*1 


?OX%3 


5I ? ^ 


tC.1^7 


31^3 


*4»3^3 


31*4 


toaA© 


51*5-5 


^JJ4S% 


5A**6 


K>9» 




^363 


yika 


*9»2 


33M 


sG» 




yOXJ© 


3J5X 


K>5lB 


5X98 


^363 


3IS3 


*«209 


vMi 


«?5U 


31?:* 


80585 


52 56 


?oi38 


3157 


bojao 


3153 


*63o3 


3jt«9 


tGJjfifc 


yji) 


«0*<32 


^*, r-.. 


t&?oe 




Ksgea 


% *■ ■ "•w 


»C333 


5-wh 


•0533 




t*GX59 




1*051* 




2&$03 




MS?Sfc 


»f : *-~? 


P1900 


*»* » i 


sjCOQO 




p$9Q0 


5!.-".'- 'j.- : 


f'XJQO 


„?&. ' - '• 


pOOQO 




5 orso 


54^.1 


XtSfjaA 


^ 4 " 


*c-foy 




JL-. \'a*«aJ 


T, '-" ' : 


r-"063 


«t - - 


flSo© 


•*"' 


tmo® 


j ■■ -, .-i 


p^seo 


>-' 


JtQOOC 


>- ' r 


paooo 


y-'"'^&... 


sOOOO 


*££& 

.<#«->**&(«* 


BjjfQO 


3322 


8^600 


33»* 


SP^^Ww 



bits 0-8 to 23U29 

21-29 

... r vmOom ador aodtfior 



if wft o» ls*yt.r*. 






act 'iX^S' 
h 9 :s :-*ar» 



• * » - 1 



3® 5 iooo' >,-■ • paooo 2 

aES*?3^30* 



mact «A thPwaUi as 

•yotpa ajrotr ♦ X 
■»confl pftca, or 



or 
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si'ljsSCk 9 
h»s«S» 

»»&se© 9 

aq?'X «• 
JdL 9 CCO© 9 

t'lalla* 
t»l«l6» 

xl'OOOO' 

'la31fl*2*b*vd 9 

h 9 wa 9 

a'ld&K 8 
•*&£« 9 

» 9 l**fM2s 9 
t 9 W2fe 9 

> lallb 9 fe > «vife 9 

•"afe* 9 

u 9 l«12* 

•laOltjVavliB 9 
y 9 2aX«V 

* 9 8&^s 9 
t*lffi33 9 

* 9 1®33 9 
'XalSftVeMfes 9 

h*«80©© 9 

a 9 i»ajb 9 

"iaajWw* 9 
o»3jalS* 



Xat wAof lios 



ia*t 6b 



if <±m? ee o 
mo m o 

i»swt loe ajnfeol 

laet eh« 



If larfe ehttr » "s" 

■e - 

tapat iBStansoticm 



lMt * 



h 9 «fe2s©» 



LGP-30 USERS' ORGANIZATION - POOL 
Coding for Assembly Routine (LQPSAP and Decimal) 

32Efc c05I9 

52£5 pOOOO 

3fiSf> 19000 

382? M&59S 

3388 h£9>30 

3289 ®*5S 

3'ao ©D519 

3331 S0519 

5255 C0519 
3£3* pOSMO 
3*35 10000 

?a>6 ecraoa 
%m <*&$ 
3238 «0^Y 

3?*» *O50& 
3SVI *£3& 

%*$ pOOtO 

X^-% i&ino 

3^5 k35S£ 

32%6 ^^18 

5^8 ®©%^ 
38**9 feo^io 

3£5Q tt0&99 
3S51. «*55 
3233 ®S% 

58® tC»S3 
365^ tosost 
3»5S 10357 
3856 «0&& 
325? M^a6 
3^8 y03a8 
3§^ teQ» 
5365 rfft& 
3861 K^O 
38^2 uOSOi 
3«S3 bQStft 

r*33o 7mm 
3301 woo 

530* scfe 
33®3 t05HJ 
330% ae^oa 

3305 m&i 

530? M*6t 

J2&8 toga* 

3309 «J031* 

33HJ bG&» 

3331 aD&S? 

33H «D9QG 

3313 w«m 



aw* vlfe 

>m char- *&» 

m& via 

if w& m eoo*(&*tt), 

J , «O0GO. > 



?a»fe 



ti'lnput 5 
• a la30x 
$ 9 l«17 e 
•lslMu 8 !*!* 8 

n'aplra' 
*'la£l 3 
•'moonl* 
•l*15 , h 9 r B 

ft'lMQTt' 

, U13ft'ad» , 6363 c 

t«l«i3«" 

t » 1.15b' 
u*lal5«* 



y'ljd^fc' 

'l*l?e'a*°63&* 

y'wkloc* 

tt»X^L7» 

'lal^'b'r* 

a'lssyt 8 

y'lslSf* 

»l«15f'xJi l '6363' 

b»r» 

••l»29 9 
•'imul' 

u*lal5' 

»1b15s , jw , 190O' 

xs*0000* 

*P»*10O» 

XS'OOOO* 

h»wkloc« 

u»lal7* 

9 vXb 8 b»i*d» 

a'LOx" 

r'fnct* 

u'forbt' 

xr»0063» 

aw»005l« 

y^HOoc 1 

n'lai?' 

•Utf'e'aunsy 

xp'OOOO 1 

xl'OOOO* 

r'ftart' 

u»tebV 



Input atMrwu aymtool 

If - 
vc 1 



bit* l-9[**haplr]mod 2eJO 
... r 



/Lugrt ♦ r/ 



if *d « l**yt.r, 



/lssya ♦ r/ 
•dflr(vkfc») . l*sy».r 



.-'->... USERS' OROAMIZATION - POOL 
■ o eiing for Aaaembly Routine (LQPSAP and Decimal) 

331* xOU5 

3315 taD109 

3316 «0502 

3317 t0*12 
331B tf)31fl 

3319 b05ao 

3320 n0522 

3321 M0509 

3322 «0$13 

3323 h0523 
332* «0511 

3325 y0326 

3326 b6363 

3327 «0520 

3328 t0338 

3329 «0502 

3330 t0332 

3331 oQ338 

3332 b0523 

3333 «0512 
355* y0535 

3335 b6363 

3336 y05l6 

3337 u0*i2 

3338 b0523 
5339 «05U 
33*0 y03*l 
33*1 b6363 
33*2 t03*7 
33*3 b0523 
33** •0503 
33*5 «0513 
33*6 O0323 
33*7 H900 
33*3 sOOOO 
33*9 p*100 

3350 sOOOO 

3351 b0327 

3352 hOSl* 

3353 wO*12 
335* bOSao 

3355 «050l 

3356 r0*51 
5357 n0*30 

3358 r0063 

3359 n0051 

3360 y05l6 

3361 00*02 

3362 C0519 

3363 pOOOO 
3*00 10000 
3*01 xO*51 
3*02 u0*3O 



/lUQTt ♦ r/ 
if lssyt.r gr 
r - (r ♦ l)aod 
ondsfinad eyobol. / 

« 

■**** ■ 4KWVN 

farbtOm) 

bln*(*4) (pir id.*) 
... «ddr(ifkK>e) 

hex constant ac « 

Input first half 

to *-blt 
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n'uaTK* 


3*t03 


0050* 


c^loc* 


3k* 


00516 


xp 5 QGOO» 


3^05 


pOOOO 


ja'OCGO* 


I&Co 


10000 


x'flKt 1 


3 2 *o? 


20«*5a. 


u'fasfet* 


3^08 


u0*3O 


m 8 X«2x» 


31*09 


00505 


»'w&a<9c , 


3*40 


00516 


h'tfefea' 


5**U 


h05l6 


•li§l?*b»e*u»» 


3*12 


to05-15 


•ViaCf 


3**13 


•0503 


fcVi&oa' 


3^1** 


1t0515 


• S /^8fjft f 


3*15 


•05-U 


f^UHTTa, 1 


3*lS 


tofcafl 


«'1*V 


3^17 


UD035 


•l«l?«»b»caloc' 


3^U8 


b05X5 


y'laXTb 1 


>19 


y<&21 


b'w&loc* 


3*30 


00316 


*lKX7b'*i a QQ* 


3**21 


h6><53 


Vcrlnc' 


■&2Z 


bC5l5 


xt f o6ao 9 


3*23 


ro6so 


xa'QW 


3*2fc 


«D503 


Vcrloe' 


3*25 


b0315 


a 1 flag* 


^•kO 


s0521 


t»l»U» 


3»*27 


tC22* 


xs'0009* 


3*26 


f0005 


a'ltV 


3*29 


tiOOOO 


*fa?bt«c'6biftl> 


3*50 


c032fi 


« , ^Jfet«^• 


3*31 


cG5£9 


b'sAnfac* 


31*32 


b0506 


h'doup' 


3*33 


h03x9 


b , d5 t 


3*3* 


bG5Q7 


h*flatek» 


3*35 


hOSJO 


•M.'b'feafl* 


3*36 


00528 


•*aMHSk' 


2*37 


•0530 


•.'**&«*• 


3*38 


•0529 


h'feart 1 


3* r >9 


hC3S9 


b'&rt* 


jMiO 


bOSSfi 


■"vstx* 


3':4l 


kC^05 


h'^sd* 


3*wa 


hf#?3 


b^ak* 


3^53 


^33^ 


n*t&° 


5^ 


nC509 


Jraeank' 


3'*4 f » 


;j05?x> 


b"«;i.4»» 


itoc 


l*51c* 


aUa-ft-a 1 


*M S - 


aOJOS 


h**" * ■ : * 3 


3»s*fc 


M>519 


"fc'jPiffc. ■ 


3*M» 


isQ^kJ 


V*bv.i* 


3*90 


b0529 


^aV-juiV^" 


3*fA 


u6363 



.,..!'- ;.. USERS' ORGANIZATION - POOL 
Coding; for Assembly Routine ( LGFSAP and Decimal) 



at X5 
... akloc 



input second half 

to %-bit 
at 31 

•*• wfclec 



crloc • crloc * 1 



If crloc ga lsayt 



c(*kXoc) ... crXoc 

Dfe. print tab* »p, 
crloc, c(crloc), ap 



if crloc la flag 

prog atop 

atart coop for next input 

*-bit conv rt»» word at 31 

fcbad • 

■»•* into count*? 

initialis© swale, bit* 26-9 

kth Wt char If • h, 3,2,1 

poaitlon noxt *«bit char 

l«f t *. act maok far nest dwar 

'♦ieiWEitfia otr by I 
if ctr nagsfcivo 

aritt 
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LGP-3U USERS' ORGANIZATION - POOL 
Coding for Assembly Routine (LQPSAP and Decimal ) 



el8*i 9B l*8al 9 

! «&K 9B 7»' 

'Jyf^aDQWiO 9 

'afo'lw'qJT*! 9 

r 80t6s»13jO'%X5f 9 

'SMfc'ftft/OOOO' 



'laaOK M 2 9 

l*a29 8 3* 5 0Q01 9 

l«17s ?9 *fOeo a 

'la2E 3 ;^5CS s ^O0 9 

«15'sa'C$15 9 

e^ 9 Jcs 8 0OOk 5 

la2X 8 38B B e^OO s 

ll«pl 90 jete?l 9 

lsay^xs'fe) 9 

'lugu'n'SSao* 

rB OT^L 9 xa°0763 9 

stloe 99 ' 

crloc ,M 

'%&loe"* 

'aod 399 

ayctr" 9 

Oplnc 9 'jk2 9 lKgf* 

••• 

cvla 9 "via 9 

cvlb' 9 v2b s 

'&»*&»•• 

f *ifel 99 » 

•br*,* 999 

'fiawd 999 



3^52 
3**53 
3^» 
> K 55 

3*58 

3MJl 

5*^5 



35SHL 

35E* 
31505 
55&6 
35Q7 

35&B 

3^09 

55K> 

3511 

5512 

3533 

351% 

333.5 

3516 

3517 

35DJ8 

5519 

3530 

3521 

3522 

3%3 

350»> 

3525 

3536 

35a? 
3529 



3X>1 



1OII6 

,ceooooJm 

# iK?XOS»0O 

,vllCWL5f 
/fcOfipCOO 

f *iC->>»00 
,03300002 

,0000&tOQQ 
,2CDG03QO 

BKML5 

«OCD«f 

xO^QO 

K0551 

cb&O 

s5e00 

10763 

SQCOO 

ftOOOO 

«0000 

sOOOO 

aOOOO 

sCCOO 

SOOOO 

BOOOO 

,05k2Ut«f 

aOOOO 

sOCOO 

80319 

■035% 

sOCOO 
H0C0O 

rOCX 

«cooo 



jalaaw k «& 30 



ttiml loc plus 1 



apmtbl aaoael minus 1 



5 asp JUL 
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LGP-3C USERS' ORGANIZATION - ;-tOi 

Progrutt, fir. 

SYMBOLIC ASSSHHLY PROGRAM FOR THE LGP-30 COMPUTE 



NOTE: ON SUBROUTINE OJ 



Routine L^I.O; to obtain 03. the LGrSAP output roi.H-<>: 



orv Printout 



k2S2tiH5! Chenge to 

°°°3 ,Oio>- 

00 °k xcOtii? 

0005 y0225 

0006 'iG20Li 
°°°7 aOOOC 

°°2C' UO359 



0026 



*fpC50«ii 
>tp03& 



°3 0C <u6563 



F;*£u 2v- 



LGP-30 CODING SHEET 



1 PREPARED FOR- 

LGP-30 USERS t ORGANIZATION - POOL 


PAGE OF^ | 


JOB NO. 


PROGRAM NO. 

H2-120 


PROGRAM PREPARED BY: 

James N, Orton 


PROGRAM CHECKED 3Y: 

POOL Review 


2?5/60 ! 


PROBLEM: 

SYMBOLIC ASSEMBLY PROGRAM for the LGP-30 COMPUTER- LGPSAP 


TRACK j 


PROGRAM INPUT COOES 


o 

►- 


LOCATION 


INSTRUCTION 


■a. 

o 


CONTENTS 
OF ADDRESS 


NOTES ' 


1 


OPERATION | ADDRESS 


i 


t 


/ 










1 


1 * I I | 1 . | 




X 


1 ! 1 I 1 I I 




1 1° 1° 


i ix Ipi 11 6|0| 


t 




first pass c. r. 


1....1 — i — j — i — i — i — 




! |° l> 


, pc jzi Oi 0,0. 


1 










1 |0 I 2 


I dc 1 D 1 3i 3 1 i 






p 






| |0 |3 


I Ix 1 z 1 01 1 I 




X 










1 1° I 4 


, ix |p| Oi 6|0| 






1 






1 10 |5 


1 |x izi Q 0|0| 






i 






1 |° |* 


i |x Ipj U 6i0l 






c.r. 






1 1° I 7 


1 hr I 7. 1 m 1 I 




X 










1 1° |8 


1 1 ici 0|5ll| 9 






ac=0 






1 1° I 9 


1 1 xlpj 01 OlOl 












1 I 1 1° 


I 1 xlij OtOiOl 






input starting loc 






1 I ' 1 ' 


I 1 |r| 01 LKIl 




X 










1 I 1 12 


I 1 luj Of ill 31 






3tloc * forbt (stloc) 






1 I 1 | 3 


1 1 xlrj Oi 0|6| 3 












1 1' I 4 


i i xiui a oi 5 n 






hinarize (PLR 10.li) 






1 I 1 I 5 


.i lh| a Sill h 




k 




stloc s binz (stloc) 






1 I 1 I 6 


i I isi Of 5ix i o 












, ij ,7 


i i itj aoi3i 5 






if stloc fllsnl 1 






1 I 1 I 8 


i i |bi q 5ii| h 






1 






1 1 ' I 9 


i I isi oj 5ix 1 1 




r 




f i 

l 






1 | 2 1° 


i 1 itl 0| 0|2 i 2 






j 






1 I 2 I ' 


i I iu| Of 013 1 5 






or stloc) lzsyt 






| |2 {7. 


i i ib | ft Si 31 h 






i 
< 






1 i 2 | 3 


i 1 ls| 01 5i0i 3 




X 




i 






1 | 2 I 4 


i i , c | oi 5ii 15 






CrlPP c P+-l'v - l.anaH 






i | 2 I 5 


i f xfpj oi oi a o 








1 1 1 | | 1 | 




1 I 2 I 6 


i i xli| Oi Oi d 






input modifier 


/ ] | If III 




| ! 2 | 7 


. i irj 0| U|5 i 1 




X 










1 I 2 I 8 


i 1 luj 0|iii3l 






forbt (mod) 






! I 2 I 9 


1 | x|r jO | 0,6 | 3 












1 I 3 1 ° 


1 | xluiO I 015 l 1 








i 1 i t 1 1 1 




1 1 3 i ' 


I 1 Ih| 0|5|1| 7 




X 




binz (mod) 


FORM LP-IO 
PRINTED IN U.S.A. 






Royal Iv 

OA 
POR 


AcBee Corporatkwi 

TA PROCESSING OIV. {22 J 
r CHESTER, NEW YORK V J 


1 


\7 


CARRIAGE R 
CONOITIONA 

nber 


ETURN 

L STOP CODE 







* 








LGP-30 CODING SHE 


ET 












prepared for: LGP-30 USERS' ORGANIZATION - POOL 


PA |E OF u 




JOB NO. 


PROGRAM NO. 

H2-120 


PROGRAM PREPARED BY: 

James N, Or ton 


PROGRAM CHECKED BY: 

POOL Review 


DATE 

2/5/60 


> 


problem: smB0LJC ASSEMBLY PROGRAM for the LGP-30 COMPUTER - LGPSAP 


TRACK 




PROGRAM INPUT CODES 


a. 

o 

V- 

in 


LOCATION 


INSTRUCTION 


a. 
O 
to 


CONTENTS 
OF ADDRESS 


NOTES 




OPERATION ADDRESS 




i 


I 
















1 


X 








( 13 |2 


i I IclOl 5ill8 






svctr = mod 




• : ; ! I « > 


: !3 |3 I i i |c|0_l£i2j1* 


, 


t 


S...T. 0..- — - J 








1 |3 |4 


i i |U|0|0jUi9 














1 P |5 


__i_i....i„ | . ,i 
, ix 1 pil | 6,0] 


'X 




fflit. nf bnunds..._cr 








1 |3 |6 


1 L 1_±~{ 1 1 — I 

i |x | z|0 | 0|0| 






> 






1 I 3 I 7 


1 1 xip|3 ! 5|0| O! f 




._ _ — 




i i ( t i i I 




1 I 3 ( 3 


I | X| z|0 | ( 0| 










1 L. ! [ J 1 1 




1 |3 I? 


1 1 XipiO i f>,0 i 




X 




b 








1 ,4 |0 


1 J J } 1 4-.» 

[ | xi zjO | 0| Q 














1 H |l 


! | x| z|0 | 0|0 | 5 






error stoiD 5 








1 H |2 


— ■ — ' — J - — r— ' ' ' 

1 | xipj li 6i0 1 


n 


cr 
symbol table full 








1 I 4 i 3 


1 1 XI zl 01 01 


1 \/\ 












1 I 4 I 4 


1 1... ..!.,. .{. J.....J. ,,M. 

1 | X, p| 6; 1|0 | 






s 


) 






1 |4 |5 


— i — i — j — j — > — t. — i- . 
1 | xi z |0 |0|0 | 








! 






i l< l<> 


— i — i — * — j. — « — i — i 

s i xipiU 1 5 io i o 






t 








( |4 |7 i | x|z 10 | 0| Q 




Xl_ 












| ,4 |8 


1 | x|z„i0 I 0|0 | 6 




1 error_Jsiap 6 








1 |4 1"? 


, , |b|0 ,5,1,1 






> 






! )5 |0 


! 1 tap |5,2 \h 














1 I 5 1' 


1 d 1 1 j s. 1...... .... 

1 1 Iv JO 10 15 1 3 


" 


X_ 












1 |5 12 


i I ib [0 IUI 5i6 














1 |5 13 


i !xih j 6|3|6 | 3 






lzsvt(s) « neawd 








| |5 14 


1 I ib J0,5|2 \h 














1 |5 |S 


I 1 let | 0| 5 |0 i 3 




X 










1 l E ! 6 


i 1 ih jO!5l2 lit 


. 




8 a s + 1 








1 |5 |7 


i l |b I0|5j 11 3 














1 15 |B 


! I 1 sj Oi 5 I 2| h 


' L . 










1 |S 1? 


, i it j 0,0,6 ,1 




!X 


, - - - 








1 |6 10 


i 1 fu j 0|0 |U | 9 


1 


if s (rimxml 


I 






1 |6 |1 


' ! I |c |0|5il 19 


' 




f 






1 1* |2 


1 1 In |Ol5l2 III 






s = 


i 


t | 1 1 1 1 1 




| |6 |3 


1 ! ic |0|5 1 H9 




X 








FORM LP-12 






Royal I 


vlcBee Corporatpa 




^< 


CARRIAGE 


RETURN 





PRINTEO IN U.S.A. 



PORT CHESTER. NEW YORK \^/ 



= CONDITIONAL STOP CODE 











LGP-30 CODING SHf 


"ET 










PREPARED FOR: 

LGP-30 USERS' ORGANIZATION - POOL 


PAGE OF 

3 /ll 


JOB NO. 


PROGRAM NO. 

H2-120 


PROGRAM PREPARED BY: 

James N. Or ton 


'ROGRAM CHECKED 3Y: 

POOL Review 


DATE 

2/5/60 


PROBLEM: 

SYMBOLIC ASSEMBLY PROGRAM for the LGP-30 COMPUTER - LGPSAP 


TRACK 1 


PROGRAM INPUT CODES 


a. 

O 

*~ 


LOCATION 


INSTRUCTION 


a. 

o 

t— 


CONTENTS 
OF ADDRESS 


NOTES 


OPERATION | ADDRESS 


1 

i l l ; I I I 


/ 












1 
1 ! 1 1 i 1 i 




X 


■■■■"""*'■ i ""'"'" « ■' 




Oil |0 |0 


, ix I p| 0|0 i 0|0 


/ 










! |0 |l 


L 1 J_J^ 1 .11 

l Ix 1 ±1 010 I 010 


/ 
t 




1st wd of line 






1 10 |2 


1 — ' — "- '-"I * 

i i i nlOiS 1 Oi 2 


1 










1 |0 |3 


— i — 1..-..1. | 
t 1 1 el lit iB\5 




X 




last, 6b r*har 






1 1° I 4 


1 1 1 1 j- !-=-«-«■ 

i 1 I c|0l5 1 2|0 


1 










1 10 15 


! 1 i si 0f5 I 2!0 


i 










1 |0 1* 


j — ' — J — ' — r -"■' ' 
l 1 | t|0i2 i Oi 9 


1 




if wri) n 






I |0 |7 


1 1 ib|0lliiSl2 


1 


X 










1 1° I 8 


1 1 ! j L» . 1 

i ! 1 y| Oil (11 5 


I 










1 1° I 9 


i 1 lc|Oi5iH9 


i 




ac * 






1 P |0 


— i — i — i — f i 
1 |x | p'OiO i 0|0 


1 










1 1' 1* 


1 1, _..,!.. r.j, ... ... 

i IX i iiOlO | 0|0 


1 


X 




inpit location., symbol — 






i |l 12 


j — i — i — j — j... i ... 
I I I n|0|5 |0|2 


S 










1 l> |3 


— i — i — i — j — i — j ... i . 
1 ! j ejOlU ISI3 


1 










1 H |4 


i I 1 h|0| 5| 2 ,0 


— 
/ 




, , ,vri q+, '}C\ 






1 |l |5 


— *■ ' ■ " ' 1 

i |X | u|6 |3 i 6|3 


/ 


A 










1 1" I 6 


■'" J ■ 1 ' 

I |x ! p|0|0 |0|0 


/ 










1 1" I 7 


-J L... I...J..J .1 1 

i |x ! ±10 |0 |0|0 


/ 




ap.ift wri through ar. _ 






1 1' |8 


j — ■ — ' — ■ — I — ' ' ' 
i 1 ibl0l5 I 2|0 


/ 










| 1' I 9 


— 1 — J.. 1 1 1 t 

i 1 i e|0| k\S\k 


/ 


X 










1 I 2 1° 


— i -i — I.....J i 
i 1 i t|0l 11219 


/ 










1 I 2 I 1 


i 1 1 SjO| 5|0|2 


/ 










1 I 2 I 2 


1 i i tjO , l|2|Li 


/ 




if wri = "pnri," 






1 I 2 |3 


I 1 i u |° 1 1|2|9 


/ 


\7 r ~ 










I I 2 I 4 


t I ib|OI5ll|8 


/ 










1 | 2 IS 


_..J 1_ J. . j ,.,!,.„ 

i i |sj0i5lli7 


/ 










| I 2 lb 


i i laj n tin k 


/ 




svctv - mod * rrloo 


1 1 1 j 1 1 1 




1 I 2 I? 


. i ihloi5i2ii 


/ 


k< 




...flae 






1 I 2 I s 


l 1 |uiO | 2,1|5 


/ 






i l l| I 1 l 




1 I 2 I 9 


1 1 Ibj0|5l2|l; 


/ 






1 1 1 | 1 1 I 




1 |3 1° 


1 ! la jO i 5fO|3 


/ 






t 1 ! 1 1 1 • 




1 |3 |l 


I i (Misfit 




X 




s = s + 1 


FORM LF-IO 






Roval I 


AcBee Corooration 




V 


CARRIAGE ( 


ETURN 





PRINTED IN U.S.A. 



DATA PROCESSING DIV. (2)x\ 
PORT CHESTER, NEW YORK \) 



j = CONDITIONAL STOP CODE 



LGP-30 UJDINto intci 



TreparedIorT "" L GP-30 USERS' ORGANIZATION - POOL 



JOB NO. 



PROGRAM NO. 

H2-120 



PROGRAM PREPARED BY: 

James N. Or ton 



PROGRAM CHECKED BY: 

POOL Review 



PROBLEM: 



SYMBOLIC ASSEMBLY PR OGRAM for th e LGP-30 COMPUTER - LGPSAP 

—1 o 



PAGE 

h 



OF 
/ll 



DATE 



2/5/60 



TRACK 



PROGRAM INPUT CODES 






FORM LP-12 
PRINTED IN U.S.A. 




i_J- 



a 



p.ii i 3 .ji 



JUJ 



II 



J±_L ! 



Ji_L 



1LM 



1LJ- 



L? I' 



.11 



jlJLi 



il. 



_i±_li 



JUL 



-LSL 



<5 |l 



il-il 



il 



JL±L 



15 |S 



il 



ju: 



JUL 



j_5 |9 



JL1 C 



1*U_ 



JUL! 



]_U4P1 *?IJ-I 3 



j la|0l $l2..Li i 



1 |t[0|0|U, 2 



LJA{°J-Iil±-° 



I m|0|5|2| 2 



■ mjOl JLPJ 9 



| ie|0|5|l|3 



| ihjOi5i2 .Li 



JJ4QJL£ilJJL_ 



|y|n ni). I 3 



i_Jx|OJJjlLl-l|-' 

| yjb;6 I 3l6 ! 3. 



i itlO l.lJkJ_& 



i _ lJL |0jJjlih 



i_Jt>J0 I 5 12 I 



UXl&jlMLU 



lUUfUS^-^ 



ja^lilLLl 



AUlJ^Aljlll 



1 lb |0 | JUL 



| y .b| 6 13 16 lA 

1 iu|QI2l0L9. 

j Ua [_QULU II 



_j |a. | 0|5l2 |3 

J__DL4-0]iLiU. 



jb_|i2LlUL0 



JjUjLJ-6JJJ6JJ. 
■ Itj0ili6|2 



ls_|..0|5l PI! 



J U-OLgj O il 



JL^OLSI 213 



jaiOliUOLl 



Royal McBee Corporation 

DATA PROCESSING DIV. /25 \ 
PORT CHESTER, NEW YORK \ s __ > / 



^ 



s 



>< 



a 



m 



K 



M 



M 



E 



■if s) ntmonl 



jwt(-mplr)mod 2e30 at 29 



bi->s 0-8 to 21-29 



21-29 



,, / ran i™" addr^mod=. 
ifier 



_i£ 



/l7,s yt + r/ 

l2SiLrJ__Cla--a*- 






I lzsyt(r ) = wd, 



l asgaXr) = avntr. 



A&syt-J^-*/- 



•jf t,tH / 1 7.syt M... 



CARRIAGE RETURN 
CONDITIONAL STOP COOE 



LGP-30 CODING SHEET 



PREPARED FOR: 

LGP-30 USERS' ORGANIZATION - POOL 


PAGE OF 
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JOB NO. 


PROGRAM NO. 

H2-120 


PROGRAM PREPARED BY: 

James N. Orton 


PROGRAM CHECKED BY: 

POOL Review 


DATE ._ ,, 

2/5/60 


problem: SYMBOLIC ASSEMBLY PROGRAM for the LGP-30 COMPUTER - LGPSAP 


TRACK . 1 


PROGRAM INPUT COOES 


a. 
O 


LOCATION 


INSTRUCTION 


A. 

O 


CONTENTS 
OF ADDRESS 


NOTES 


OPERATION | ADDRESS 


1 


/ 
















X 






Oi 2 1° 1° 


i I lei 015.1 113 


/ 


r = 


(r+l)mod nmax. 


1 1 I ! ! 1 1 




1 to 1 1 i I |u | Ojli 3i 9 


/ 






J L_ I j i 1 1 




1 10 |2 


i i lb | Oi 5 1 a U 


/ 


imltiply-defined syra 






1 10 1 3 


i 1 is j 01 5 i Oi 3 


/ 


XI ] 








| to ! 4 


. f |h|0,5i2|U 


/ 




S = f? - 1 






I 1° | 5 


1 ix,p|l,?|0|0 


'T 


/ 






| |C J6 


1 — • -j — '■ i 

I |x is j 0(0 j 0|0 


'. 




i 1 1 j 1 1 1 




1 |o \i 


. !X,Pj2 l 9 1 t 


/ 


XJ 




ra 






\ 1° \* 


., ..* ... i, j i 
1 Ixiz I OsOi 0| 


/ 




i 






1 !0 |9 


.J L. _l [.. J.... I . 

1 ixjp | 0j | 0| 


/ 




.. H 


1 1 i J 1 I 1 




1 I- 1 |0 


i — j — i ..£._}. — i.. i i 

t ixii | 0(0, 0|0 


/ 


i 


iflxt wd through ac j 






f I 1 1' 


i i |b 1 01 * 1 11 8 


^,xr~ 


i 

i 
j 




« ^ 


1 |l 12 


i i la J Oi 5 i Oi 3 


1 




i 


• 




1 1' |3 


i 1 lh J 0! 5 ! 11 8 


i 




syctr = svctr + 1 






1 !' ! 4 


i i |u i 0|0j 6|3 


1 












1 !' |5 


, ix |p J 1|6 i 0|0 


t 


IX 




second pass., cr 






! (' ! 6 


1 Ixiz 1 01 1 010 


1 








i ll .7 


i ixlpj 313 1 0|0 


l\ 


P 4 






1 1' |8 


I |xiz I 0| i 0| 


'1 


1 






| I 1 1' 


1 1 j .5 i r 

1 |x|p | 1|0 1 0| 


'K 


2 






1 I 2 1° 


"■■■■■' "' , 1 — — - 

i Ixiz j 010 i OiO 


/ 


i 








I I 2 I' 


i Ixip i 1|6| 0|0 


/ 




cr 






1 |2 |2 


1 — i — i — i — j — i f 
1 |X|Z | 0,0| 0|0 


/ 










1 i z |3 


— *■ '■■ F 1 ' 

I Ixiz 1 0|0 i 0|2 


/ 


M 


stop 2. restart tape 






1 | 2 I 4 


i i ic |0|5| l|9 


T\ 








1 |2 |5 


1 i 

i ixip j 0|0 | OjO 


/ 




1st wd of line 






1 12 |A 


I ix|i jOi q ojo 


/ 




; 






t |2 |7 


t I 1 nl 01 5 I 012 




X 










1 I 2 I 8 


1 
1 1 |h p |5|2 |0 


/ 










1 J 2 I 9 


1 1 le jOlln 5|5 


/ 




last 6b char J 






1 |3 |0 


1 1 Ic |0l5f 119 


/ 




\ 


1 1 ' 1 j j 1 




! P 1' 


1 1 1st 015 111? 


/ 


X 






FORM LP-IO 
PRINTED IN MS A. 






Royal I 

D/ 

FOR 


vlcBee Corporation 

vTA PROCESSING 01V. (2$\ 
T CHESTER, NEW YOitKV / 


/ 


¥ 


CARRIAGE f 
CONDITIONA 


ETURN 

L STOP CODE 















LGP-30 CODING SHEET 












prepared for, LGP-30 USERS' 0RGA1IIZATI0I! - POOL 


pA if ; f u 




JOB NO. 


PROGRAM NO. 1 PROGRAM PREPARED SY: 

H2-120 j James II. Orton 


ROGRAM CHECKED BY: 

POOL Review 


DATE 

2/5/60 


• 


PROBLEM: 

SKJBOLIC ASSEwBLY PROGRAM for the LGP-30 COIIPUTER LGPSAP 


TRACK 




I'T 


LOCATION 


INSTRUCTION 


a. 

o 

J— 


CONTENTS 
OF ADDRESS 


NOTES 






y- 


OPERATION ADDRESS 




i 
i ; i 1 | i i 


/ 














1 

! 1 1 1 1 1 1 


/ 


X3 




— i — i — i — j — i — i — i — 
1 1 | ! 1 | 1 




m? |3 |2 


i I 1 t|OI 2i 2x17 


/ 




if char) 




1 1 1 1 1 1 1 




1 |3 |3 


i I 1 ciOi 5ilL2_ 


/ 




»" a n - - 




1 1 ! 1 1 1 1 

ftlllll 




1 |3 |4 j | | XI TOlOl OlOl 


/ 








— i — i — i — j — 4 — i — i — 
i i l ! 1 1 1 




i |3 .5 i i xl ilOl OiOlO 


/ 


X 




i,nput loc symbol 




— i — » — i — j — i — i — i — 
1 i i 1 1 1 1 




1 |3 i<> 


i i I nlO 1 ^1 012 


/ 









— i — i — i — ; — i — i — i — . 
l ! I i 1 I I 




• ' ' ' 1 ' ' *— 1 

I |3 |7 j | | i elO 1 Iil5l5 


/ 




last char 




I i 1 ! t i 1 




1 13 is ! i i i siO i I>i5l7 










1 1 I j ! .« 1 j 

I 1 1 1 1 1 1 


' ' ' I"""'" ' ' r 

i 13 |9 i i | i tlO 1 2iLl2 


/ 


X 








! 1 1 j 1 1 1 

i 1 1 ! ! 1 I 




i ,4 |o I I i S|0 i 5lO|2 


1 






—S 1 1 j 1 1 1 

I l 1 1 1 1 1 




! |4 |i i 1 |t|0| 3l«Sj2 


1 




if lAflt r.har. =_ibd! 




1 1 ! j S 1 1 

! 1 1 1 1 1 1 




1 If 12 


1 1 ic'iO, 5,119 


/ 




A,ft_.BLwO — 




! 1 1 1 1 ! 1_ 

I I 1 1 1 ! 1 


1 i 4 |3 


i I xipiO 1 010 1 


1 ' t/\ 




• 


— i.....i_ j. — s — i — i — i — j 
! ! I 1 1 l I 


! i 1 

1 14 |i 


i i i r j 

I | xiijO i 0|0 | 


/ 




■input, instrnrtion 


, ! 1 1 1 I ! 

! ! ! 1 1 1 1 


i 1 1 HIS 


" "i " 

i 1 In! 5101 2 


/ 






? 


1 ■' 

1 1 1 1 1 1 i 




1 | 4 \b 


1 1 ! j i.-i.J.. 

I I Iuj0i2liil8 


/ 








1 




1 H V 


— i — i — i -...j , 
< 1 Ibj0l5l2l0 


i 


X 7 * 












I I 4 I 8 


1 

| 1 1 e.lO 1 III 5 18 


1 1 


last L. char.... 








I I 4 !' 


t 
I 1 lh)0l5l2lQ 


'I 




• 






1 |5 |0 


i 1 iml 0| L M 5 19 


-'! 










1 I 5 i 1 


— i — i — i — j — j — ■ , , , > 

i 1 Iel0ll-I5l5 


/' 


XI 


r ! 
, 1 








1 15 (2 


i 1 is|0 Ihl 51 7 


/ 




! 

i 








1 |5 |3 


i 1 itiO 1 216 1 3 


/ 




j 
f 








1 15 |4 


— ' — ' ' — r*—' — *" ' 

1 i isJOi 51012 


/ 




1 








1 15 |5 


i 1 It 10 12 i5 I 7 


/ 


0< 




JLUttb-fihar = "x" \ 








1 |5 |6 


— ' — '- '■• ! ' 

i I iu 10 1216 1 3 


/ 




i 

i 








1 |5 |7 


• '- L ~ J - 1 ' 
i I lb 10 1 5|2 ! 6 


/ 




! 








1 15 |8 


i I |yfO i3lll 8 


/ 




set vlb 








1 |5 <9 


i i lb 1 OK i2 I 


/ 


X 












1 I* |0 


I 1 1 e jO 1 It l6 1 


/ 






• 






1 |6 M 


1 1 IhjO )5i2 |0 


/ 




Iith char ■ "0" 






1 1* |2 


1 1 |u |0 | 3 |0 , 1 


/ 






i ■— 


1 1 1 1 1 1 1 




1 |6 |3 


l 1 l b 1° 1 * I 2 I * 


/ 


X 






• 


FORM LP-12 
PRINTED IN U.S.A. 






Royal I 

Of 
POR 


vlcBee Corporation 

vTA PROCESSING OIV. /2/N 
T CHESTER, NEW YOrA J 


/ 


X 


CARRIAGE 1 
CONDITIONS 


iETURN 
L STOP CODE 















LGP-30 CODING SHE 


ET 












PREPARED FOR: 

LGP-30 USERS* ORGANIZATION - POOL 
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JOB NO. 


PROGRAM NO. j PROGRAM PREPARED BY: f 

H2-120 j James N. Orton 


ROGRAM CHECKED 8Y: 

POOL Review 


DATE 

2/5/60 




PR ° 3LEM: SYMBOLIC ASSEMBLY PROGRAM for the LGP-30 COMPUTER LGPSAP 


TRACK A 


I 


PROGRAM INPUT CODES 


a, 
O 


LOCATION 


INSTRUCTION 


O 


CONTENTS 
OF ADDRESS 


NOTES ; 

. ... t 


OPERATION | ADDRESS 


1 
1 1 1 j 1 1 1 


1 












j 


1 1 1 j 1 1 1 


1 


X 




1 j | j I I | 




Hi 


■3, |0 |0 


i i Iyj0i3 il|8 


/ 




set via 










t?~ * ' 

10 jl 


i I 1 b|0i5 i 2l0 


/ 














|0 |2 


i i I S|0|U | 6,1 


/ 














|0 ,3 


— ' — '- 1 

! ! I t|Oi3 illO 


/ 


X 














|0 |4 


i \ 1 s!0i5 (0|2 


/ 














|0 |5 


1 1 1 , l^_i X 

i i it|Oi3iO|7 


j 




if wd * 800t (6-bit). ^ 


1 








|0 |6 


1 ! 1 } 1 L,. I 

i 1 1 uj0|3 |1|0 


1 














|0 |7 


i 1 ib|0iUi6|2 


1 


X 














,0 |8 


! 1 i h,0|5 |1|6 


1 




wkloc = 800t(2i-bit). 










|0 |9 


— u - -* 1 ' 

i I 1 uj0i3 :1|U 


1 














|t 10 


— \ — i — i — j i — i — i- - 
I 1 1 bjOiS ! 2|0 


[Z 




store command 










l> I' 


i I i ni |U i 6|3 


'KT - 












|l |? 


! 1 1 1 j 1 _i 1., 

! i i ej0i5 i 0,0 


/ 




; .wnnnaj | 








■■"' 


|l |3 


l 1 ! h j°|5 I 1 ! 6 


/ 






. 








jl |4 


1 I | riO,l |1,5 


/ 




1 








I" l c ' 


i I |u|0|l,0|9 


/ 


X 


ii.nput address symbol — 

1 








,1 |6 


I 1 1 siOlS I 0|2 


/ 








1' I 7 


i 1 1 tlOlU 1 XI 2 


i\ 


if * —g 








II 18 


— i — j — j. — j.. i i 
I I ! ul 013 HI8 


/! 


% 
vn 1 — 


1 






1 !' I 5 


1 1 Ibj0l5l2|0 


/ 


f 










f i 2 !° 


i 1 m!Ol5|2|2 


/ 












1 I? I 1 


- ■■ ■— - '- 1 
i 1 imjO|5|0|9 


/ 


, 






| | | 1 | | 1 




! 12 |2 


! i ie|Oi5lll3 


/ 
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1 I 2 (3 


i 1 lh|0|5i2|3 


/ 


X 


...r 








! |2 1* 


■ ■-'" ■ I 

i l i aj 015 llll 


/ 












1 |2 15 


i i |y|0i3l2|6 


/ 












1 |2 |6 


i ix j b| 6 (3 i 6(3 


/ 




/lwsyt + rl 








1 12 |7 


. i 1 sl'OiS i 2|0 


/ 


X 










1 12 |6 


" ' ! 

1 1 1 t| 01 31 318 


/ 












! |2 |9 


1 1 i sjO| 5|0|2 


/ 




| 


I 






1 1» |0 


1 1 1 -bj 013 I3l2 


/ 


it 


wd = lzsyt(r) 


f 


1 I I 1 1 1 1 




1 P M 


1 1 |u,0| 3|3|8 


/ 


X 
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&40 
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n 



X 
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U-0 







£_4_Q. 
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z|0 
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riO 
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PAG. 
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OF 
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NOTES 



/izsva + r/ 



■ZlKPyt + r/ 



jfl^vtM )n 



r a (r+l)mod nmax 



undefined symbol. / 



SI 



ski. on a qqqqqqq.q- 



a 



^ 



u 



fnrbt(wd), 



hinafwi) (PIR 10.M 



.. .addr(wkloc) 



r 

uiO 



c|0 



hex constant a c a 0... 



x 
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CONTENTS 
OF ADDRESS 


NOTES 


OPERATION | ADDRESS 


1 
1 1 1 .1 i 1 ! 


1 










* ~ ~i 


1 
1 1 < 1 1 1 i 


1 


XI 




' 1 1 i 1 1 i 




Ojii |0 |0 


i ix 1 iiO 1 OiOlO 


/ 




inuut first half j 


'"''■'■'■'* -+■— * — '■ ' i 

1 ! ' 1 1 1 I 




1 |0 |l 


.......... . 1.... 1 | 

1 ! irjOi !u5fl 


/ 




i 

! 


■ r -' — 4 — *- 

i ! I 1 | 1 1 




— i — i — i — 

1 10 |2 


■ , |u]o, lii 3,0 


/ 




...±n Ji.-bit _ 1 


' " ' —I • '— J — 

i . ? j ! ( 1 




1 1" «3 


1 *— ■■' ■ 1 

I ! 1 niO 1 5|0|L 


'IX 




at, 1< 


" t I 1 1 1 ! 




1 1 1 L j , 

j jo t 4 j | j i c|0 j 5,1,6 


.7 




fll wk-lofi \ 


1 4 1 j 1 1 i 

1 i ! 1 ! i ! 




i 1° I s 


I 1 xi p i | OjO l 


/ 






i 1,1,1 i | | 




! !° 16 


• »—*—-''■* ( ■■■■ • 
i ( xiiiO | OiOiO 


/ 
/ 
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'■— '"-"' — 1 ' — ■ — - 

i 1 I I 1 I i 




1 |0 |7 


..._i_. 1 l.,.. -J......I. M.I 1 

i ! iriO i k\S\ 1 


/ 


X 






1 ' ! ■-—*-.-*- ■> 

1 1 ! 1 1 1 1 




1 1° |3 


1 1 |U,0 | U|3| 


1 




+.<-> ||-Ki+. .....j 


" ' ' ' "'" ■ ) l — ■'— " ' ! 

1 1 1 | 1 1 1 




1 |0 |? 


i 1 imiO | 5i0i 5 


! 




at 11 


' '■ ' -' 1 * * ' 

1 1 i t 1 I I 




1 1' 1° 


— ■ — ' — ' — I — ' — *- ' — 

i 1 lajO i 5ill 6 


i 




•*• wkloo 


1 1 I i 1 1 | 




1 1> |l 


i I | h |° 1 ^i 1 ! 6 


M 




. . _wl<-1 nr> A 


1 '■ — * — ' 1 

! 1 ! | 1 1 I 




! I 1 I 2 


! 1 i b l° iSAi 5 


i 




1 


'■ '"* ! '""" '"'■ , ' ' 

1 1 i j I 1 1 




1 1' |3 


1 1 J ,_ J. 4 1 

i 1 |a|0 |5|0| 3 


f 




! 


1 i 1 1 1 1 1 




! p H 


1 ! |h|0 i5lli 5 


i 


n 


"Tor = crloc •*• 1 -- 


1 1 ■• " 

) t i | ! i | 




1 |l |5 


._..i. j.....j.... T — ...... 

i I Is 10 i 5 il l 1 


7K 






i ! 1 ! 1 ! | 




! i' 1* 


i —'■ l t ,y 

I 1 It |0 lii 11 1 8 


\±\ 




. . i j i M 




1 I 1 I 7 


1 1 L__{ -U*J--« 

1 ! lu JO 1 01 3 ^ 


/ 


, i. 


* crloc ) l7,syt. 


i i 1 ! | 1 1 




1 1" |8 


I 1 lb 10 1 Sill 5 


/ 






. , i I i 1 I | 




1 !' i 9 


— , — 1 1 — 1 t-^-J — J — " 

1 1 IvjO lii 12 1 1 




X 




: 


I 1 
| . 1 , I I ! i | 




i i 2 f° 


i | ,b |0 |5|1 i 6 


/ 




. 


1 
1 1 1 | ! 1 1 




! I 2 |l 


i — i — i — i. — j. — i — i — i — . 
i |xih|6 131 6|3 


/ 




c(wjcloc)... crloc j 


! ! ! I 1 1 ! 




1 |2 j2 


i i ib | 0, 5 i 1| S 


/ 




— j 


'"■""" 1" 

! ! | ! 1 ! | 




1 I 2 |3 


— i — i — . — j — i. i. , ,i 

I I xir j 01 6 |0 i 


/ 


k 




i^j pri"' 1 '- +a1 ~> pp ■ 


i 1 ! j 1 1 1 




1 J 2 l« 


i |X,u j 0|3|0 13 


/ 


< 


ir\ac t r,(crlnc.)j sp j 


I 
1 1 i I 1 1 i 




1 | 2 15 


■■■' ' i ' ■ '" ' ■ 

i i |b | 01 5 D. I S 


/ 






1 
1 1 1 I ! ! 1 




1 I 2 1* 


l 1 |s|0| 5 2| 1 


/ 




i 


1 1 1 I 1 t 1 




1 I 2 1' 


, i It (0,2, 2|U 


1 


xi 


if crloc is flag j 


i 
i 1 ! j 1 1 1 




| J2 |8 


I Ixiz I 010 l 01 3 ! x 




prng stop A 


1 
• . 1 1 1 < . 




1 I 2 1' 


j ! |u 1 OjO | 0)0 


i 
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1 
1 ! 1 1 I 1 1 




t |3 1° 


1 1 1 ci 0|5 |2 |8 


1 


L-bit < 


ionv vtn. wnrrf st, 11 


1 

I j 1 ! 1 ! 1 




1 1 3 1 ' 


1 1 1 q0|£,2 |9 
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JUL 



16 |0 
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010 
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w 



2.0 



ii_sd 



ll 



)Q 



_E 



hjO 
-n — 



MP. 
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a 10 



hiO 



blO 



MO 



h!0 



blO 



nlO 



hlO 



blO 



a JO 



hlO 
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u|6 



z\Q. 
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OjO 
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Ji 
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